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Organic Compounds 

The present invention relates to organic compounds, such as compounds which are active in 
the treatment of diseases caused by Mycobacterium. 

5 Tuberculosis is a chronic infectious disease caused by infection with Mycobacterium 
tuberculosis. Tuberculosis is a major disease in developing countries, as well as an 
increasing problem in developed areas of the world, with about 8 million new cases and 3 
million deaths each year. Although the infection may be asymptomatic for a considerable 
period of time, the disease is most commonly manifested as an acute inflammation of the 

10 lungs, resulting in fever and a nonproductive cough. If untreated, serious complications and 
death typically result. Tuberculosis may be generally controlled by antibiotic therapy, such as 
by treatment with Isoniazid, see e.g. The Merck Index, 12th edition, item 5203; Rifampin 
(Rifampicin®), see e.g. The Merck Index, 12th edition, item 8382, Streptomycin, see e.g. 
e.g. The Merck Index, 12th edition, item 8983; but a major problem is the development of 

15 strc :;^l; ug resistance against such antibiotics. 

We have now found that a compound class which is known to have antibiotic activity shows 
surprisingly activitiy in the treatment of diseases caused by Mycobacterium, even against 
drug resistant strains. 

20 

In one aspect the present invention provides the use of a pleuromutilin in the preparation of 
a medicament for the treatment of diseaeses caused by Mycobacterium. 

In another aspect the present invention provides a method of preventing or treating diseases 
25 caused by Mycobacterium, comprising administering to a subject in need of such treatment 
an effective, e.g. an anti-mycobacterium effective; amount of a pleuromutilin. 

Mycobacterium includes M tuberculosis. Diseaeses caused by Mycobacterium include 
mycobacterium infections. A pleuromutilin includes one or more pleuromutilins. 



30 



A pleuromutilin for use according to the present invention or for treating or preventing 
diseases according to the present invention is designated hereinafter as "a pleuromutilin of 
the present invention". 



Case G-32413P1/BCK 991 



-2- 



A pleuromutilin of the present invention includes a pleuromutilin in the form of a free base, in 
the form of a salt, in the form of a solvate and in the form of a salt and a solvate, e.g. and in 
the form of a complex, such as a cyclodextrin complex. 

5 A pleuromutilin of the present invention may exist in the form of isomers and mixtures 

thereof, e.g. including diastereoisomers and mixtures thereof. Isomeric or diastereoisomeric 
mixtures may be separated as appropriate, e.g. according to a method as conventional, to 
obtain pure isomers or diastereoismers, respectively. The present invention includes a 
pleuromutilin according to the present invention in any isomeric and diasteroisomeric form 

10 and in any isomeric and diastereoisomeric mixture. Preferably the cofiguration in the mutilin 
ring is the same as in a naturally produced mutilin. 

Pleuromutilin, a compound of formula 



15 is a naturally occurring antibiotic, e.g. produced by the basidomycetes Pleurotus mutilus and 
P.passeckerianus, see e.g. The Merck Index, 12th edition, item 7694. 
A number of further pleuromutilins having the principle ring structure of pleuromutilin and 
having e.g. antibacterial activity have been developed. 

20 A pleuromutilin of the present invention includes a pleuromutilin having the basic structural 
elements as set out in formula 




o 



A 




PLEU 



wherein R is vinyl or ethyl and the dotted line is a bond or is no bond. 
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The following numbering system is used in the present application: 




20 



— o 



17 



PLEU 



16 



o 



The dotted line between positions 19 an 20 (and between positions 1 and 2) is a bond or is 
no bond. If the dotted line between positions 1 and 2 is no bond the ring system may be 
further substituted in positions 1 and 2. The group -O- in position 14 is further substituted, 
preferably by a substituted carbonyl group. 

Examples of pleuromutilins according to the present invention includes e.g. 
- A compound as disclosed in US3716579, e.g. of formula 



wherein R is CH 3 -(CH 2 )7-CH=CH-(CH 2 ) 7 -COO-, CHa-fCH^-CH^H-CH^CH^H^CHzjT- 
COO-, CH 3 -(CH 2 )9-CH=CH-(CH 2 )7-COO- or hydrogen; 
- A compound as disclosed in GB1312148, e.g. of formula 



wherein X, Y and Z are as defined in any one of the following groups: 
a. X is -CO-CH 2 -Ri, wherein Ri is H, CI, Br, I, thiocyanato, azido, (N,N-tetramethylene- 
thiocarbamoyl)-mercapto, dithiocarbonic acid-O-fC^Jalkyl, -S-phenyl, S-phenyl substituted 
by carboxyl or by one or two OH, -S-pyridyl, -S-benzyl, -S-(Ci. 5 )alkyl. or -S-(Ci.s)alkyl 
substituted by one or more amino, OH or carboxyl, Y is vinyl, and Z is H; 



MJS3716579 





CH 3 



I-GB1312148 



Case G-32413P1/BCK 991 



-4- 



b. 



X is CO-CO-OH, Y is vinyl and Z is H; 
X is COCH 3l Y is vinyl and Z is H; 
X is COCH 2 NH 2 , Y is ethyl and Z is H; 
X is a group of formula 



c. 



d. 



e. 



N 



, Y is ethyl and Z is H 



f. 



X is H, Y is vinyl and Z is acetyl; or 
X is COR 2 , wherein R 2 is (C M )alkyl, Y is vinyl and Z is H, 
compound as disclosed in US4278674, e.g. of formula 



9- 
-A 



(CH 2 ) 




H 3 C 
H 3 C^ 




O 



I-US4278674 



wherein R t is vinyl or ethyl, n is an ! r ' a.^r from 2 to 5, X is sulphur or a group -Y- 
phenylene-Z- or a group =NR4, Y and Z are both sulphur or one of Y and Z is sulphur and 
the other is oxygen, R 4 is H or a second mutilin ring of formula US4278674, wherein Ri is 
as defined above and attached via a -O-CO-CH2- group in position 14; each of R 2 and R 3 is 
(Ci. 10 )alkyl, or R 2 and R 3 together with the nitrogen atom form pyrrolidino, piperidino, 
morpholino, thiomorpholino, or 1-hexahydro-IH-azepino, or R 2 and R3 together with the 
nitrogen atom form piperazinyl, the second nitrogen atom of which is substituted by (C1. 
5 )alkyl, (d^)hydroxyalkyl, (C^alkynoyloxyfC^alkyl, or benzoyloxyfC^Jalkyl, or 
R1 is as defined above, n = 2, R 3 is (Chalky!, (C^Jhydroxyalkyl, (C 2 ^)alkynoyloxy- 
(C^aikyl, or benzoyloxytC^Jalkyl, X is =NR' 4 and R 2 together with R4 forms an ethylene 
bridge between both nitorgen atoms; such as 
- 14-Desoxy-14[(2-diethylaminoethyl)mercaptoacetoxy]mutilin f e.g. also known as tiamulin of 
formula 
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- A compound as disclosed in US41 30709, e.g. of formula 




I-US41 30709 



wherein R is ethyl or vinyl, R^ is selected from a- or p-anomers of hexopyranoses, 
hexofuranoses, pentopyranoses, pentofuranoses, pyranose and furanose aminosugars, 
disaccharides, trisaccharides and R 2 is H, benzoyl or (C 2 ^)alkanoyl; or R 1 is 2-deoxy-2- 
(hydroxyimino)-3,4 f 6-tri-0-acetyl-a-D-^)lucopyranosyl or -galactopyranosyl, 2-deoxy-2- 
(hydroxyimino)-a-D- galactopyranosyl, 2-deoxy-2-amino-4,6-di-0-acetyl-a-D- 
glucopyranosyl, or 2-deoxy-2-acetamido-3,4 l 6-tri-0-acetyl-a-D-glucopyranosyl and R 2 is H; 
A compound as disclosed in US4129721; e.g. of formula 



I-US4129721 Q ' 

and the 19,20-dihydro derivative thereof and the tetra (C 2 -6)alkanoyl derivatives thereof; 
- A compound as disclosed in EP0013768, e.g. of formula 



wherein R^ is vinyl or ethyl, m is 0 or 1 , and R 2 is a heterocyclic radical, in which a 5- or 6- 
membered, unsaturated or saturated heterocyclic ring containing one or more hetero atoms 
selected from O, S and N, is attached to the -S(CH 2 ) m - group; 





R, ^ CH ?oh 



o 
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A compound as disclosed in EP01 53277, e.g. an N-acy1-14-0-[(1-amino-2-methylpropan-2- 
yl)thioacetyl]-mutilin or 19,20-dihydromutionin.such as of formula 



Ri ch. 




wherein is vinyl or ethyl, and R 2 is optionally hydroxy-substituted aminoalkyl or a 5- 
membered saturated heterocycle, e.g. including Valnemulin (Econor®) of formula 




CH3 

l-Valnemulin 



A compound as disclosed in US516526, e.g. of formula 




NH 2 Rj 

I-US5164526 




wherein R1 and R 2 independently of each other are H, alkyl, alkenyl. cycloalkyl, aryl or 
aralkyl; 

A compound as disclosed in W09322288, e.g. of formula 




CH 3 



I-W09322288 O 
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wherein Ri and R 2 are independently of each other H, alkyl, or, R A and R 2 together with the 
carbon atom to which they are attached are cycloalkyl; and R 3 and R4 independently of 
each other are H, alkyl or substituted alkyl; 
- A compound as disclosed in WO9725309, e.g. of formula 

CH 2 
^ CH ?OH 



I-WO9725309 



O 

wherein Y is carbamoyloxy, wherein the N-atom is unsubstituted or mono- or disubstituted, 
such as a compound of formula 

. . JI^ )--CH 3 
R 2 R 3 N ^ 





H 3 C'» 

H 3 C -^H/ > II-WO9725309 
O' 

wherein Ri is vinyl or ethyl, R 2 and R 3 independently of each other are H, or optionally 
10 substituted 

- saturated or unsaturated (d-e) hydrocarbon or (C^cyclic hydrocarbon, 

- heterocyclyl or aryl, or 

R 2 and R 3 together form an optionally substituted cyclic group of 3 to 8 ring atoms, 
optionally containing one additional heteroatom selected from N, O and S, and optionally 
15 fused to a hydrocarbon ring, a heterocyclic group or an aromatic group; or 

R 2 is one of the above monovalent groups and and R 3 is a group selected form S0 2 R4, 
COR 5l OR 5 and NRsRzI wherein 
R4 is optionally substituted, 

- saturated or unsaturated (C^Jhydrocarbon or (C^cyclic hydrocarbon, 
20 - heterocyclyl, aryl, (C^alkylamino or arylamino; 

R 5 is optionally substituted 

- saturated or unsaturated (d-e) hydrocarbon or (C^cyclic hydrocarbon, 

- heterocyclyl or aryl, 

R 6 and R 7 independently of each other are H, or optionally substituted 
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- saturated or unsaturated (C^) hydrocarbon or (C^cyclic hydrocarbon, 

- heterocyclyl or aryl, or 

Re and R 7 together with the nitrogen atom to which they are attached form an optionally 
substituted (C^cyclic group, optionally containing one additional heteroatom selected from 
N, O or S, and optionally fused to a hydrocarbon ring, a heterocyclic ring or an aromatic 
group; 

- A compound as disclosed in WO9805659, e.g. of formula 




wherein Ri is vinyl or ethyl, and R 2 is a group R 3 , R4CH 2 -, or R 5 R 6 CH=CH-, wherein , 
each of R 3 and R 4 is an azabicyclic ring syctsm, or R 5 and R 6 together with the carbon atom 
to which they are attached form an azafcV jeering system; 
- A compound of W09821855; e.g. of formula 




wherein n and m are independently of each other 0, 1 or 2; X is O, S, S(O), S0 2 . -COO-, 
-NH-.-CONH-, -NHCONH-, or a bond; R A is vinyl or ethyl; R 2 is a non-aromatic monocyclic 
or bicyclic group containing one or two basic nitrogen atoms and attached through a ring 
carbon atom, e.g. R 2 is optionally substituted quinuclidinyl, azabicyclo[2.2.1]heptyl, 
azabicyclo[4.3.0]nonyl, azabicyclo[3.2.1]octyl, azabicyclo[3.3.0]octyl, azabicyclo[2.2.2]octyl, 
azabicyclo[3.2.1]octenyl, azabicyclo[3.3.1]nonyl or azabicyclo[4.4.0]decyl; R 3 is H, OH; or 
the moietity R 2 (CH 2 )„P<(CH 2 ) n CH 2 COO at position 14 of IA or IB is replaced by 
RaR b C=CHCOO, wherein one of Ra or R b is hydrogen and the other is R 2 ; or Ra and R b 
together form R 2 ; 

- A compound as disclosed in WO0007974, e.g. a 14-acyloxy derivative of mutilin or 19,20- 
dihydromutilin having a 2-fluoro subst'rtuent, such as of formula 
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wherein R, is vinyl or ethyl, and R 2 COO- is acyloxy, e.g. HOCH 2 C0 2 - or R-X-CH 2 C0 2 , 
wherein X is O, S or NR' and R and R' are indpendently of each other an aliphatic or 
aromatic group, preferably R 2 COO- is a carbamoyl group, such as a group R 3 R 4 NC0 2 - 
wherein R 3 and R4 have various meanings (e.g. R 3 and R4 have the meaning as disclosed 
for the meaning of R 2 and R 3 in WO9725309); 
- A compound as disclosed in WO0027790, e.g. a compound of formula 




wherein R^ is a R A (CH 2 )nO(CH 2 ) mi R A (CH 2 ) P , or a group of formula 

Y wherein R is a spiro-fused mono- or bicydic ring containing one or two 

basic N-atoms; and X 2 which may be the same or different, are each -CH 2 - or -C=0, 
provided that at least one of X1 and X 2 is -CO; and Y is -NH-, -CH 2 - or -CH 2 -CH 2 -; 
R A is an optionally substituted aryl group or heteroaryl group linked via a carbon atom; 
e.g. R A is optionally substituted phenyl, thienyl, pyridinyl, furyl, thiazolyl, isoxazolyl, 
benzimidazolyl, quinolinyl, 1 ,2,3,4-tetrahydro-isoquinolinyl or benzthiazolyl: 
m is 1 , 2 or 3; n is 0, 1 or 2; p is 1 to 4; R 2 is vinyl or ethyl; and R 3 is H, OH or F, and R 4 is 
H; or R 3 is H and R4 is F; 
- A compound as disclosed in WO0037074, e.g. a compound of formula 
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15 




■V *CH 



'?OH 



IA-WO0037074 




'"CH 3 



1B-WO0037074 



wherein R t is an optionally substituted heteroaryl group which comprises a 5-membered 
heteroaromatic ring which has at least one N-atom, e.g. a pyrrole, pyrazole, imidazole, 
1,2,3-triazole, 1 ,2,4-triazole, indole, benzimidazole, benzotrlazole, 2-aza-indole or 6-aza- 
indole; and which is linked via a N-atom; R 2 is vinyl or ethyl; R 3 is H, OH or F, and R4 is H; 
or R 3 is H and R 4 is F; 
■ A compound as disclosed in WO0073287, e.g. a compound of formula 



R 2 *CH 3 




IA-WO0073287 




IB-WO0073287 



wherein R, is optionally substituted aryl, e.g. azabicyclo-octyl; or an optionally substituted 
nitrogen containing ring, e.g. piperidinyl; R 2 is vinyl or ethyl; R 3 is H, OH or F and R, is H; or 
R 3 is H and R4 is F; 
- A compound as disclosed in WO01 14310, e.g. a compound of formula 

.JUU£%«. .XX 



IA-WO0114310 




H 3 C 
IB-WO0114310 




wherein is a nitrogen containing heterocycle, an optionally substituted aryl or optionally 
subsituted heteroaryl, or CH 2 Rs, 

e.g. Rn is optionally substituted phenyl, 3-pyridyl, 4-pyridyl, pyrimidin-2-yl, 1 ,3,4-thiadiazol- 
2-yl, benzothiazol-2-yl. 2H-1 ,2,4-triazol-3-yl, azabicycloheptyl. azabicyclooctyl or piperidinyl; 
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R 2 is vinyl or ethyl; R 3 is H, OH or F and Ft, is H; or R 3 is H and R, is F; R s is halogen or 
SR 8 ; and R 6 is aminoalkyl, a nitrogen containing heterocycle, or an optionally substituted 
aryl or optionally subsituted heteroaryl; e.g. R 6 is optionally substituted phenyl, 3-pyridyl, 4- 
pyridyl, pyrimidin-2-yl, 1 ,3,4-thiadiazol-2-yl, benzothiazol-2-yl. 2H-1,2,4-triazol-3-yl, 
azabicycloheptyl, azabicyclooctyl or piperidinyl; 
- A compound as disclosed in WO01 09095, e.g. a compound of formula 



wherein X is S, O, or NR 10 . wherein R 10 is H or alkyl, or N*(R* 10 /v .vnerein R' 10 is alkyl 
in the presence of an appropriate anion; and R 9 is amino, alkyl, aryl, heterocyclyl or 
mercapto; and, if X is oxygen, R 9 is additionally hydrogen; R 2 is arylene, e.g. phenylene; or 
heterocyclene; R,is hydrogen or alkyl; R 5 is hydrogen or alkyl; R 3l R 3 ', Re, R 7 and Re 
independently of each other are hydrogen or deuterium; or Rand R 2 together with the 
nitrogen atom to which they are attached form non-aromatic heterocyclene and Ri is a 
group of formula 




wherein R is hydrogen or alkyl; Ri is hydrogen or a group of formula 



-C-R 9 



wherein X and R 9 are as defined above; e.g. a compound of formula 

X C CH 3 OH 




R. 



is 



l B -WO01 09095 



wherein R 18 is hydrogen or a group of formula 



Case G-32413P1/BCK 9916 



12 
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68 wherein R 6s is hydrogen or deuterium; Ras is hydrogen, methyl or tert-butyl; 
R 7s is hydrogen or methyl; and R^, R» s and R Ss are hydrogen or deuterium; 
A compound as disclosed in WO01 74788, e.g. a compound of formula 



3 OH 



O O 
1 H H,C ' 



H 3 C 



I-WO01 74788 




" CH, 



OH 



wherein Ri is a 5- or 6-membered optionally substituted heteroaryl group; 
e.g. pyridine, pyridazine, pyrimidine, pyrazine, isoxazole, thiazole, imidazole, pyrazole, 
1,2,3-triazole, 1 ,2,4-triazole, benzimidazole, 3-oxo-3,4-dihydropyrido[2,3-b]pyrazine, or 
pyrazolo[1 ,5-a]pyrimidin(e; and R 2 is vinyl or *. . ' . 
■ A compound as disclosed in WO0204414, e.g. a compound selected from 14-0- 
[(cycloalkyl-sulfanyl)acetyl]mutilins; 14-0-[(cycloalkyl-alkyl-sulfanyl)acetyl] mutilins; 14-0- 
[(cycloalkoxy)acetyl]mutilins; or 14-0-[(cycloalkyl-alkoxy)acetyl] mutilins, such as of formula 

,ch 2 



>-(CH 2 ) p 



I-WO0204414 




20 



wherein R is hydrogen; Ri is hydrogen or a group of formula 

il 

wherein X is sulphur, oxygen or NRi 0l wherein R 10 is hydrogen or alkyl; and R 9 is 
amino, alkyl, aryl or heterocyclyl; and, if X is oxygen, R 9 is additionally hydrogen; Y is 
sulphur or oxygen; R 2 is hydrogen or one or more substituents, R4IS hydrogen or alkyl; R 5 is 
hydrogen or alkyl; R 3 and R 3 ' are hydrogen, deuterium, or halogen; R 6> R7 and R 8 are 
hydrogen or deuterium; m is a number selected from 0 to 4; n is a number selected from 0 
to 10; and p is a number selected from 0 to 10; with the proviso that n plus p are at least 1; 
e.g. a compound of of formula 
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l p -WO0204414 



wherein R 1p is hydrogen or the residue of an amino acid; 

A compound as disclosed in WO0212199, e.g. a compound of formula 




wherein R n is: 

- a 5- or 6-membered aromatic or heteroaromatic ring attached via a ring carbon atom, 
preferably pyridyl, and comprising a substituent selected from halo, R 7 0-, R 7 S- or R 8 R 9 N- 
on a ring carbon adjacent to the carbon of attachment; or 

- a 5- or 6-membered dihydro heteroaromatic ring attached via a ring carbon atom and 
comprising one oxygen or one or two nitrogen atoms and optionally fused to phenyl, a 5- 
or 6-membered heteroaryl ring comprising one or two nitrogen atoms or a 5- or 6- 
membered heterocyclyl ring comprising a sulphur, oxygen or nitrogen atom and further 
comprising a substituent selected from oxo or thioxo on a ring carbon adjacent to the 
carbon of attachment; 

- a 6-membered tetrahydro heteroaromatic ring attached via a ring carbon atom comprising 
one or two nitrogen atoms and further comprising two substituents independently selected 
from oxo or thioxo wherein one of the substituents is on a ring carbon adjacent to the 
carbon of attachment; or 

- a bicyclic heteroyaryl ring attached via a ring carbon atom and comprising nine or ten ring 
atoms and from one to four nitrogen atoms; 

wherein the ring of R t may be optionally further substituted; R 2 is vinyl or ethyl; R 3 is H, OH 
or F and R 4 is H, or R 3 is H and R 4 is F; and R 5 and R 6 together form an oxo group; or R 3 
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and R4 is each H and R 5 is H, or OH and R 6 is H, or R s is H and Re is H or OH; R 7 is 
optionally substituted (C^)alkyl; and R 8 and R 9 are independently selected from hydrogen 
or optionally substituted (C 14 )alkyl. 
- A compound as disclosed in not yet published PCT-application PCT/EP01/10502, of 
formula 




wherein R and R 2 together with the nitrogen atom to which they are attached form 
pyrrolidinyl or piperidinyl, R1 is a group of formula 

ft 

C " Rfl , R 3 and R' 3 are hydrogen, deuterium or halogen, R 4 is hydrogen or alkyl, R 5 is 
hydrogen or alkyl, Re, R 7 and R 8 are hydrogen or deuterium; R 9 is amino, alkyl. aryl, 
heterocyclyl or mercapto; and, if X is oxygen, R 9 is additionally hydrogen; R 10 is hydrogen 
or alkyl, R' 10 is alkyl, X is sulphur, oxygen, NRi 0 , or N + (R'i 0 ) 2 in the presence of an 
appropriate anion, Y is sulphur or oxygen, and m is 0, 1 or 2; 

with the proviso that, when R and R 2 together with the nitrogen atom to which they are 
attached form piperidinyl, m is 0, Y is S and Y is attached in position 3 of said piperidine 
ring that group of formula I which is attached to the piperidine ring via the residue Y is 
either in the (S)-configuration or in the (R)-configuration, preferably in the (S)-configuration; 
preferably a compound of of formula 
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whereln R3 P , R' 3p , R 8p , Rzp and R 8p are, index-number correspondingly, as defined for a 
compound of formula I-PCT/EP01/10502 for R 3l R 3 , R 6 , R 7 and R* and Rs p is hydrogen or 
one or more substituents, and if the group attached to the piperidine ring via the sulphur 
atom is in position 3 of said piperidine ring and R 5p is hydrogen, then the group attached to 
the sulphur atom is either in the (S)-configuration or in the (R)-configuration; 
a compound of formula 




l q -PCT/EP01/10502 

wherein R^, R' 3q , R 6q , R 7q and Rsq are, index-number correspondingly, as defined for a 
compound of formula I-PCT/EP01/10502 for R 3 , R' 3 , R 6 , R 7 and R 8 ; R 5q is hyr^p jjen or one 
or more substituents, preferably hydrogen; and R q is that part of an amino acid which 
remains if the carboxylic group is splitt off; 
a compound of formula 




l r -PCT/EP01/10502 ^ R 7r 



wherein R 3r , R' 3r , R4r» Rer, R7r and R 8r are, index-number correspondingly, as defined for a 
compound of formula I-PCT/EP01/10502 for R 3 , R's, R 4 , R 6 , R7 and R 8 ; R 6r is hydrogen or 
one or more substituents, and R 1r is that part of an amino acid which remains if the 
carboxylic group is splitt off, or a compound of formula 




wherein R 3Sl R' 3s , R4s, Res, R7s and R**, respectively, are, index-number correspondingly, as 
defined for a compound of formula I-PCT/EP01/10502 for R 3) R f 3, R4, Re, R7 and R 8 ; 
R 5s is hydrogen or one or more substituents, preferably hydrogen; and R 18 is that part of an 
5 amino acid which remains if the carboxylic group is splitt off; e.g. wherein in a compound of 
formula l s the group attached to the piperidine ring via the sulphur atom is either in the (S)- 
configuration or in the (R)-configuration; e.g. wherein in a group R 18 the amine group of the 
amino acid residue is either in the (S)-configuration or in the (Reconfiguration, 
such as the compounds 

10 14-0-[(N-(3-Methyl-2-amino-buturyl-piperidin-3(S> v'>5ulfanyl)acetyl]mutilin, e.g. including 
14-0-[(N-(3-Methyl-2(R)-amino-buturyl-piperidin ^ : ; -l)siilfanyl)acetyl]mutilin; and 
14-0-[(N-(3-Methyl-2(S)-a^ 

1 4-0-[(N-(3-Methyl-2-amino-buturyl-piperidin-4-yl)sulf anyl)acetyl]mutilin, e.g. including 
14^-[(N-(3-Methyl-2(R)-amino-buturyl-piperidin-4-yl)sulfanyl)ace and 
15 1 4-0-[(N-(3-Methy!-2(S)-amino- 

14-0-[(N-(3-Methyl-2-amino-butyryl)-piperidm^^ e.g. 
including 

14-0^(N-(3-MethyI-2-amino-buty^ and 
14-0-[(N-(3-Methyl-2-amino-butyryl)-piperidine-3(R)-yl)-methylsulfanylacetyl]-mutilin,^ 
20 as 

14-0-l(N-(3-Methyl-2(S)-amino-buty^ 
and 

14-0-[(N-(3-Methyl-2(R)-amino-butyi7l)-piperidine-3(S)-yl)-methylsulfanylacetyl]-mu^ 
14-0-I(N-(3-Methyl-2-amino-buty^ e.g. 
25 including 

14-0-[(N-(3-Methyl-2-amino-butyryl)-pyrrolidine-2(R)-yl)-methylsu and 
14-0-[(N-(3-Methyl-2-amino-buty^ such 
as 
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14-0-[(N-(3-Methyl-2(R)-amino-butyryl)-pyrrolidine-2(R)-yl)-methylsulfanylac»tyl]-mutilin 
and 

14-<>[(N-(3-Methyl-2(S)-amino-butyryl)-pyrrolidin^ 

1 4-0-[(N-(3-Methyl-2-amino-butyryl)-pyrrolidin-3-yl)sulfany1acetyl]mutilin, e.g. including 
14-0-[(N-(3-Methyl-2(R)-amino-butyryl)-pyrrolidine-3-yl)-sulfanylacetyl]-mutilin and 
14-0-[(N-(3-Methyl-2(S)-amino-butyryl)-pyrrolidine-3-yl)-sulfanylacetyl]-mutilin; 
and 

14-0-[(N-histidinyl-pyrrolidin-3-yl)sulfanylacetyl]mutilin, e.g. including 
4-0-[(N-(R)-histidinyl-pyrrolidin-3-yl)sulfanylacetyl]mutilin, and 
4-0-((N-(S)-histidinyl-pyrrolidin-3-yl)sulfanylacetyl]mutilin. 

e.g. in free form or in the form of a salt, e.g. a salt with hydrochloric acid; such as a 
hydrochloride. 

14-0-[(N-histidinyl-pyrrolidin-3-yl)sulfanylacetyl]mutilin is 14-0-[(N-(3-(imidazol-4yl)-2- 

amino-propionyl-pyrro1idin-3-yl)sulfanylacetyl]mutilin. 
A compound of formula PCT7EP01/10502 may be obtained as appropriate, e.g. according, 
e.g. analogously, to z. ' • r \?iod as conventional, e.g. by a process comprising the steps 
a. reacting a compound of formula 



wherein R 3 , R' 3l Ri and R 5 are as defined in claim 1 of PCT7EP01/10502 and Re, R 7 and 
R 8 are hydrogen, with urea or thiourea and subsequent reduction to obtain a compound of 
formula 




II-PCT/EP01/10502 




'7 



III-PCT/EP01/10502 
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wherein Y is as defined in claim 1 of PCT/EP01/10502; R 3l R' 3l R4 and R 5 are as defined 
above and R 6| R 7 and R 8 are hydrogen, 
b. reacting a compound of formula III as defined in step a. with optionally substituted 
pyrrolidine, methyl or ethyl pyrrolidine, piperidine, methyl or ethyl piperidine (= methyl-, 
5 ethyl- pyrrolidine or piperidine), respectively, carrying at the nitrogen atom a group of 

formula -C(=X)R 9 , wherein X and R 9 are as defined in claim 1 of PCT/EP01/10502, in 
the form of a reactive derivative, e.g. in the form of a mesylate or a tosylate; to obtain a 
compound of formula 




10 which is a compound of formula I of PCT/EP01/10502 wherein R, R1, R 2f R 3 , R3, R4, Rs, 

Y and m are as defined in claim 1 of PCT/EP01/10502 and R 6l R 7 and R 8 are hydrogen; 
and, if desired, 

c. introducing deuterium into a compound of formula IV as defined in step b, to obtain a 
compound of formula I, wherein R, R 1g R 2 , R3, Rs, R4, R5, Y and m are as defined above 
15 and Re, R 7 and R 8 are deuterium. 

A pleuromutilin of the present invention is preferably a compound of formula US4278674, a 
compound of formula EP01 53277, a compound of formula WO01 09095, a compound of 
formula WO0204414 or a compound of formula PCT/EP01/10502, e.g. including 
20 - a compound of formula 




O 



- a compound of formula 
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e.g. in the form of a hydrochloride; 
- a compound of formula 




e.g. in the form of a hydrochloride; and 
- a compound of formula 




e.g. in the form of a hydrochloride. 



Activity against strains of Mycobacterium, e.g. M.tuberculosis may be determined according 
5 to the following General Test Procedure: 

General Test procedure 

Is carried out according to the known and appropriate « ' Dilution Test, 

Agar is used as a substrate. Shortly before solidifaction of ihe Agar TEST COMPOUNDS in 

10 different concentrations are added and mixed into the still liquid agar mass (according to the 
Agar dilution test). Controls without TEST COMPOUNDS are also prepared for 
determination of strain growth ability. The thus prepared agars are inoculated after 
solidification with Mycobacterium tuberculosis strains. Incubation is carried out in normal 
incubators at 37°C. As a nutrition medium Middlebrook 7H10 + OADC (Oleic, Albumin, 

1 5 Dextrose, Catalase) Enrichment (pH 6.71- 6.73) is used. 

The minimum inhibition concentration (MIC) which is the compound concentration in the agar 
which inhibits 99% of strain growth, is determined after 3 weeks, 4 weeks and 5 weeks after 
inoculation. 

20 Pleuromutilins of the present invention show activity against strains of Mycobacterium, e.g. 
M.tuberculosis and are thus useful in the treatment of infectios caused by Mycobacterium. 
Pleuromutilins of the present invention surprisingly are even active against resistant and 
multiresistant M.tuberculosis strains, e.g. strains which are resistant against treatment with 
known pharmaceuticals useful in the treatment of tuberculosis, e.g. Isoniacid, Rifampicin, 

25 Streptomycin. 
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Example 1 

Determination of Mycobacterium tuberculosis strain resistance 
Activity of the known compounds Isoniacid, R'rfampicin and Streptomycin against 
M.tuberculosis strains 1 to 14 as set out in TABLE 1 is determined in the Agar Dilution Test 
5 according to the method as described in the General Procedure. The MIC is determined 
after 3, 4 and 5 weeks. The strains 1 to 7 tested were found to be either sensible (S) or 
resistant (R) against Isoniacid, Rifampicin and/or Streptomycin. Results are as set out in 
TABLE 1 below: 

10 TABLE 1 



M.tuberculosis 


Isoniacid 


Rifampicin 


Streptomycin 


Strain 1 


S 


S 


S 


Strain 2 


S 


S 


S 


Strain 3 


R 


R 


S 


Strain 4 


R 


R 


R 


Strain 5 


R 


R 


S 


Strain 6 


S 


S 


S 


Strain 7 


R 


S 


R 


Strain 8 


S 


R 


S 


Strain 9 


R 


S 


R 


Strain 10 


S 


S 


S 


Strain 1 1 


S 


S 


S 


Strain 12 


S 


. S 


S 


Strain 13 


S 


S 


S 


Strain 14 


S 


S 


S 


Strain 15 


S 


S 


S 



Strain 15 is the labor strain 137kV. Resistant and sensible strains are isolated from patients 
with known sensibilities/resistance. A strain is designated as resistant if its MIC in testing 
according to the General Test Procedure after 3 to 5 weeks is higher than 20 ug/ml. 



15 Example 2 

Activity of TEST COMPOUNDS (TCs) against M.tuberculosis strains 1 to 5 and 7 as set out 
in TABLE 1 is determined in the Agar Dilution Test under conditions as in Example 1 in 
different agar concentrations of the TEST COMPOUNDS. 
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The MIC is determined after 3, 4 and 5 weeks. 



Activity of the following TEST COMPOUNDS (TC) is tested: 
A compound of formula l-Tiamulin: TC-1 
5 A compound of formula l-Valnemulin: TC-2 
A compound of formula I-WO01 09095: TC-3 
A compound of formula II-WO01 09095: TC-4 
A compound of formula III-WO01 09095: TC-5 



10 Test results are as set out in TABLE 2 below are obtained: 



TABLE 2 



TC/week 



MIC (ug/ml) against Mycobacterium tuberculosis of strain number 





1 


2 


3 


4 


6 


7 j 


TC-1/3 


5 


5 


5 


5 


10 


10 


■i'w 1/4 


5 


5 


- 5 


10 


10 


20 


TC-1/5 


5 


5 


5 I 


. 10 


10 


20 


TC-2/3 


0.5 


1 


1 


5 


5 


5 


TC-2/4 


0.5 


5 


1 


5 


5 


5 


TC-2/5 


0.5 


5 


5 


5 




10 


TC-3/3 


1 


5 


5 


1 


5 


20 


TC-3/4 


1 


5 


5 


5 


10 


20 


TC-3/5 


1 


5 


5 


10 


10 


20 


TC-4/3 


0.5 


5 


1 


1 


5 


5 


TC-4/4 


1 


5 


1 


5 


5 


5 


TC-4/5 


1 


5 


5 


5 


5 


5 


TC-5/3 


1 


5 


5 


5 


5 


5 


TC-5/4 


5 


5 


5 


5 


10 


10 


TC-5/5 


5 


5 


5 


10 


10 


10 
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Example 3 

Is carried out according to the method of example 2. Test results obtained are as set out in 
TABLE 3 and in TABLE 4: 
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TABLE 3 



TC/week 


MIC (ug/ml) against Mycobacterium tuberculosis of strain number 


1 


2 


3 


4 


5 




6 


7 


o 
8 


TC-2/3 


0.5 


4 


2 


8 


2 


4 


4 


4 


TC-2/4*) 


0.5 


4 


2 


8 


4 


4 


8 


8 


TC-4/3 


1 


4 


1 


4 


2 


4 


2 


2 


TC-4/4 


2 


4 


1 


4 


2 


4 


4 


2 


TC-4/5 


2 


4 


1 


4 


2 


4 


4 


4 


*) Tested af 


ter 31 days and thus no further testing af 

TABLE 4 


ter 5 weeks. 




I TC/week 


MIC (ug/ml) against Mycobacterium tuberculosis of strain number 


10 


11 


12 


13 


14 


15 


TC-2/3 


4 


2 


4 


4 


4 


2 


TC-2/4*) 


4 


4 


4 


8 


4 


4 


TC-4/3 


2 


2 


2 


2 


4 




TC-4/4 


2 


2 


2 


2 


4 


2 


TC-4/5 


4 


2 


4 


4 


4 


4 



10 
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In TABLES 2 to 4 in the column 'TC/week" the term 'TC-number*' indicates the TEST 
COMPOUND as defined above, e.g. TC-1 indicates a compound of formula l-Tiamulin; and 
"/week" indicates the MIC-determination point (in weeks from inoculation) in the testing of 
such TEST COMPOUND. "TC-1/3" for example indicates that the MIC of a compound of 
formula l-Tiamulin was determined after 3 weeks from inoculation. 
MIC is the minimum inhibition concentration as defined above. The strain numbers 1 to 4 
and 6 to 7 indicated in TABLE 2, the strain numbers 1 to 9 indicated in TABLE 3 and the 
strain numbers 10 to 15 indicated in TABLE 4 refer to the corresponding Mycobacterium 
tuberculosis strains of example 1. 
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Patent Claims 

1 . Use of a pleuromutilin in the preparation of a medicament for the treatment of diseaeses 
caused by Mycobacterium. 

2. A method of preventing or treating diseases caused by Mycobacterium, comprising 
administering to a subject in need of such treatment an effective amount of a 
pleuromutilin. 

3. Use according to claim 1 or a method according to claim 2 wherein Mycobacterium is 
Mycobacterium tuberculosis. 

4. Use or a method according to any one of the preceding claims wherein a pleuromutilin is 
a compound comprising the basic structural elements as set out in formula 



wherein R is vinyl or ethyl and the dotted line is a bond or is no bond. 

5. Use or a method according to claim 4 wherein a pleuromutilin is selected from the group 
consisting of 
- a compound of formula 




o 



CH 3 



PLEU 




'CH 



3 



- a compound of formula 




I-WO01 09095 

a compound of formula 




and 

- a compound of formula 




SC/27-Mar-02 
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Abstract 



A method of preventing or treating diseases caused by Mycobacterium, comprising 
administering to a subject in need of such treatment an effective amount of a pleuromutilin. 
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